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小型ガソリン機関の WPDO 添加による燃焼特性について 
－特に添加限界および排気特性に及ぼす添加率の影響－ 
COMBUSTION CHARACTERISTIC BY WPDO ADDITION OF SMALL GASOLINE ENGINE 
-ESPECIALLY, THE ADDITION LIMIT AND EFFECTS OF ADDITION RATIO ON CHARACTERISTICS OF EMISSIONS- 
 
後藤諒 





The characteristics of plastics have a high durable and a light weight. So many plastics products produce and 
are used in the world. A processing problem such as micro plastics occurs with increasing use of plastics. So 
it is necessary to achieve the decreasing the amount of abandonment for plastics. It is well known that one of 
the technique by using Waste Plastic Decomposition Oil. This experiment has been carried out to examine 
the influence of combustion products (NO, CO, HC, CO2, O2) and flammable mixing ratio for small gasoline 
engine by using gasoline and Waste Plastic Decomposition Oil (WPDO) mixed fuels. The main results are as 
follows; 
(1) The CO and HC emissions decrease with increasing addition ratio of the WPDO under high engine 
Load.  
(2) The NO emissions increase with increasing addition ratio of the WPDO. 
(3) It is possible to use the ratio of WPDO 50% addition for a small gasoline engine. 
(4) The exhaust gas temperature is almost constant at any engine loads under WPDO addition ratio from 0 
to 50%. 











































Octane number = 120 − 2 × Cetane number  (1) 
 
供試燃料は以下の式（2）の通り体積割合で燃料作成を行っ
た．本研究ではガソリンに WPDO を体積割合で 0vol.%(ガソ
リン),10vol.%，20vol.%，30vol.%，40vol.%，50vol.%添加した
燃料を作成し，マグネチックスターラー（アズワン株式会社







× 100    (2) 
 
Table 1 Fuel properties 
Properties/Test fuels Gasoline WPDO 
Lower calorific value 
[MJ/L] 
32.8 34.1 
Flash point[K] 229 311 




Octane number[-] 89.0 7.2 
 
Table 2 Composition of WPDO 

























Fig.1 Experimental devices 
 
Table 3 Engine Specifications 
Engine type MZ175 4stroke cycle 
Number of cylinders Single cylinder 
Ignition system Spark ignition 
Cooling system Air-cooling 
Fuel supply device Carburetor 
Displacement 0.171L 
Maximum output 3.5kW/3600rpm 
 
３．実験結果及び考察実験方法 

















Fig.3 Percentage of HC 
Fig.4 に各負荷条件に対する CO 排出濃度を WPDO の添加
率をパラメータとして示す．また，先と同様にガソリンでの






Fig.4 CO emission 
 
Fig.5 Percentage of CO 










WPDO 添加による HC 濃度が著しく増加しており，改善策の
検討が必要であるが，本機関は小型の発電用機関であり，想






Fig.6 CO2 emission 
 
Fig.7 Percentage of CO2 
Fig.8 に上記の燃焼温度増大に伴う NOx 濃度に関する影響
を検討するために，各負荷条件に対する NO 排出濃度を，燃
料性状をパラメータとして示す．また，ガソリンとの比較を
Fig.9 に示す．図より添加率の増大に伴い NO 排出量も増大し











及び 1050W で特に NO の顕著な増大が見られた．また，添加






Fig.8 NO emission 
 
Fig.9 Percentage of NO 
 
 Fig.10 に各負荷条件に対する空燃比を，WPDO の添加率を
パラメータとして示す．本実験では，空燃比を式（3）のよう
にエンジン排ガス分析計から測定した空気過剰率λに理論空














F⁄ =  λ × 14.7                             (3) 
 
Fig.10 Air fuel ratio 
 























(3) ガソリンと WPDO の混合燃料は，小型ガソリン機関にお
いて 50%添加まで稼働可能である． 
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